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FigurelO: Sequestration of secondary metabolites Dgriprismaticastellata
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Figurell: Sequestration of secondary metabolites®@lgromodoris strigatand Goniobranchus
albonares
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Figurel2: Sequestration and biotransformation of dietary secondary metaboliteSlogsodoris
nudibranchs
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Figurel3: Sequestration and biotransformation of metabolites®gniobranchus sinensis
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Figureld: Sequestration of secondary metabolites Plyyllidiavaricosa
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Figurel5: Sequestration of secondary metabolites Bslimareand Hypselodorispecies
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Figure20: Sequestration and biotransformation of secondary metaboliteslbyabranchus sangineu
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Figure21: Sequestration of secondary metabolites Pgltodoris nobilis
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Figure24: Sequestration ofripeptides 88) and 89) by the nudibranctAntiopella novozealandic:
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Figure25: Sequestration of diterpenes lilge nudibranchTritoniopsis elegans
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Figure27: Amathia gracespecimen
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Figure29: The isolation procedure for convolutaming€94).
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Figure30: SelectedCOSY (blue) and HMBC (purple) correlationsdawolutamine 1(94).
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Flgure31 A- Dendrodorlskrusensterm(? cm Iong):rawllng ina tankBr Dendrodorls
krusensternispawning in a tank

{ dzo 2 BR SINRA Y |
Ly ¥ NIS2Z2NRASRNI A RS A
{ dZLISNF K¥X & RA2ARSI
CFYBE¥RNRR2NARARLEF S
DSYSZAY RNRR2NA a
{LISBSYRNRPR2NA A (I NHzASYyaidSNYyAA

Figure32: Taxonomic classification Bfendrodoris krusensterradiccording to theNorld Register of
Marine Species/foRVI§.?%
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Table2: IGo values of the crude extracts Dendrodoriskrusensterni{whole-body and dissected)
and its eggen Hela cells using an MTT assay
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D. krusensternii
260 g wet weight
1.6 g crude extract

C18 bench column

. Fraction 7 .
Fractions 1-6 MeOH 100% Fractions 8-12

— Fraction 1

Silica bench
column

Fraction 2
—] DCM/MeOH (99:1)
Cinnamolide 122 (0.2 mg)

— Fractions 8-9

Figure33: The isolation procedure fazinnamolide(122) from Dendrodoriskrusensternii
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Table3: *H and™*C NMR data focinnamolide(122) compared withliterature values
(chloroform-d).237:238
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Figure34: SelectedCOSY (blueind HMBC (purple) correlations foinnamolide(122).
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Figure36: A- Dendrodorisnigra (5 cm long)n a sea grass bed at Pahoia beactPdhoia
beach collection site.-®Bright yellow egg masses found alongdigadrodori
nigra. D- Bright yellow egg mass spawned in the laboratory
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Figure37: Taxonomic classification Bendrodoris nigraccording to théVorld Register of Marine
Species\WoRVS).?43
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Table4: IGo values of the crude extracts Dendrodorisnigra(whole-body and dissected) and its
eggson Helecells using amMTTassay
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Figure38: The isolation procedure fof-deacetoxyolepupuane(124) and drimane ester§l125) from
Dendrodorisnigra
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Figure39: SelectedCOSY (blue) and HMBC (purple) correlationg-ilgacetoxyolepupuane(124).

Table5: *H and*C NMR data for-deacetoxyolepupuane(124) compared withliterature values
(chloroform:d).2**
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Table6: *H and™®*C NMR data for drimane estefi25) compared with literature values
(chloroformed).24”
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Figure4l: A- Aphelodoriductuosa(7 cm longxrawling in a tankB- One of the egg
masses spawned in a tank BAphelodoriductuosa
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Figure42: Taxonomic classification #afphelodoris luctuosaccording to theNorld Register of
Marine SpeciesWoRVS.2%°
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Figured4: Isolation procedure foB-PAP$146) from Aphelodoriductuosaand its eggs
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Figure45: SelectedCOSYb{ue) and HMBCpurple) correlations forrompound(146).



/ KIELWGSNI Y / KSYAOLE Fyltéeara 2F bSs

146

Table7: 'H and™*C NMR data foB-PAP$146) compared withliterature values ifiethanokd,).?"2

M oY daiyI 0 mp
G2 "OELISNAYSY [ AGSNI GdzNJ "9 ELISNA 9 AGSN
H ydtn oml I yddhp o6mlI I wmnodn Mnpdo
0 Mnn®o MnpoT
n ydoy oOoml X yodnp &wml X wmnpdn mMnc dc
p TOPc oOomd Bic ydnm HPMENED MHT OT MHY ©
c ydcc oOo6ml X yodoyn &dwml I mnmdc Mnodo
T ndpc OHI X ndcn O6HI X cmoby CHDD
y MPhy OHI X HDPHA OHI X oMPD OH®C
04 Hp ®H HT Do
M N . . SHy ®o Ron®H
MM MPHP oyl Z mMmdnm Oyl X Sy dn Ro 1 D H
M H SHT D Ronaon
M O MdPcc OHI X MPTO OHI X HopdPc omdc
M n HOPyn OHI X HPYT OHI X onodc 00 ®dcC
FAL f dzSa NEhR NE S R /Ml aP @Al £ dzSa NBILRKBSRE Ay

Mnnaml M mnnG ok 86 ST yilgEpOEA A Iy fa O2dd R 68 AyidSNDK

| 2 YLR2@a0RF R LINE QA 2dzat &/ bESY a Al FINREVS RGKBIRN Sa Al
RAAGLI @SR ARSyYyoaOH™# LJ& WIS @ il NRZDQ 2RI QIS Beyfdilih IRY o 2 V' >

- AL

AyAol ffe IiKRMMENA O 23 0 Sl@QiNdzRE 24 JSOIIRRXS GANEY R dz

2T I EbT'HPe® NIidzy 6Stex I £ NBS &a40IFfS a&yiaks
I dzGK2NB G2 200FAY | KAIKSNHNYRIZEEDENT 2 F O¥ DG SR
RSNA QO oa@Sa gAGK || RAGSNBYG ydzYoSNI 2F adzodzyAi

2T GKS yI 29N / LIBRB&O B K2HBORK S KO GRX KSNI | G dzNT €
I O Of A0 RAYSNE YR 41a AyadrS+ R O2YLIRaSR 27
9 fal{ | yI {2eval82admBBEB adz2f G SR Ay &S OGkNiIdin ONSI (oarsg ZA vi
YR pcyX 6KAOK O2NNBaLRYR (2 (KSkwad Sy 3 S 2
CAIuaNE O2yaraiaSyid 6AGK GKS OftSK I A&i NBNE NISIE
GKIFIG GKS f I NBSNJ GKS Y2t SOdA Sz ( ®¥Iet Svalaa al o d
ALISOUGNRYSGONE YR (KS YXBB pEO g RNFALRFRAKS (U8
Ly 2dzNJ NBaSINDODKZ GKS LI NByld NEYgThlal §2a7F 2 &2
AyiuSyariaes O2yUNNVAY3 | KAIK Y2t SOdzt  NJ gSAIAKIG

TT



I KFELWGSNI Y [/ KSYAOLE Lyl feaaaa

Table8: MS/MS Fragmentatioof 3-PAP$146) in ESIMSpositive ion mode
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Figured46: MS/MSfragmentationpattern of compound(146) on ESIMS (positive ion modé
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Figure49: A and B Digestive glands &fphelodoriductuosadigested in nitric acid and observed
under a stereo microscope. C and Digestive glands diphelodoriductuosadigested in
nitric acid and observed under a compound microscope.
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Table10: Comparison of sponge spicule length between sewdeal ZealandHaliclonaspecies$™
and the spicules found in the digestive glandAphelodoriductuosa
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Figure50: A- Scheme of the initial Atema flume chamti{&0 cm longlsed for the feedinghoice
experiments, adapted from the configuration used by Muneagl3*° The water inflow is
represented with red arrows.-Bnitial experimental configuration built for the feeding
choiceexperiments
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Figure51: A- General seup for the colouring trialDimensions of the tank: 45 cm x 23 ¢
x 4.5 cmBc¢ Dual ingle inflow. €DualY-type inflow. O; Dual4-inflow.
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Figure52: Scheme of the selected feediapoice configuratiori45 cm x 23 cm x 4.5 cwjth the
cross representing the starting point of the nudibranch and both prey placed on
opposite sids of the tank.
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Figure53: Polycera hegpethi (3 cm longkrawling in a tank
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Figure54: Taxonomic classification Bolycera hedgpetlgccording to the World Register of Marine
Species\WoRVIS).®
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Figure55: A- Bugula neritingleft) and unidentified hydrozoan (right)- Bgg cases found ddugula
neritinain the wild (circled in red).-®olycerahedgpethispawning in a tank. {E£ggg0.5
cm thick)spawned byPolycerahedgpethi
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Figure58: TwoCeratosoma amoenuspecimengeach 4 to 5 cm
long)crawling in a tank
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Figure59: Taxonomic classification Geratosoma amoenuaccording to the World Register of
Marine Species{oRVIS .2
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Figure60: A- Underwater photograph obysidea teawandi (reproduced with permission
from the copyright holder)B- Dictyodendrilla dendy(courtesy of theVictoria University
of Wellington Marine Natural Products group
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Tablel3: Ceratosomamoenumfeedingchoice experiments with two sponge species as offered
prey. Number of choices considering the first ch@oe thetotal number of choices.
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Tablel4: Ceratosomamoenumfeedingchoice experiment with two sponge species as offered
prey.Frequency of the total time spent on prey considered.
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Figure63: Underwater photograph afivo Goniobranchusaureomarginatusndividuals
(each5 cm long, courtesy of Warrick Powrie)
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Figure64: Taxonomic classification &oniobranchus aureomarginatascording to the World
Register of Marine Specied/¢RVS.8
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Figure65: A- Goniobranchusaureomarginatug5 cm longspawning during an experiment: B
Goniobranchusaureomarginatug5 cm longrawling onDictyodendrillacf. dendyiduring
the feedingchoice experimert (published open access und€reative Commons licenses
(CC BWGNDand CC BYy Griset al 3°
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Tablel5: Goniobranchusaureomarginatudeedingchoice experiments with two sponge species as
offered prey. Number of choices considering the first choice and the total number of
choices.
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Tablel6: Goniobranchusaureomarginatudeedingchoice experiment with two sponge species as

offered prey. Frequency of the total time spent on prey considered.
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Figure67: Cytotoxicity of the crude extracts Boblycerehedgpethiand its eggs on Hela cells using an
MTT assay

wS L2 NIi SR Y S (itl 20f 22taNIBEDA SENR Y

584 LA GS OdzNNBy i trieg 20 2 yHIFAy 3 &y 6aadIMNI INS OS A OS R
gSyeaz2y FTNRY VyI (dzRIgA ILENRRAS (i & B OEKEaveh il #8m3 NI S

t ® StitSHE FVidPR K S BITIDEH K A

¢KS UNEBEG NBLRNI t227 2iCKENRKKOIBIY Ay OKNER A1 al o O]
RSAONA Llo 2y 264 codh NIt 2 [fIR IDBNPRIE 2WNII2 deyéu® & Ay Aol f €
Ad2tFGSR FTNRY (KNR RINA ROMWIRRAMGMISIN Sy (f & A &2
| KAt Sty  aLoSkOOr /S NIBF RIFNSRIRALYKAMYCIY By G A ya (KS
RAI O&f 3dzl Yy A RMKS OREAGS # WHHOR &ifél&( SiRA a0 & (g2 LJ2f
NEaAREAKXE 1 0aSyOSwmxdNB2Y LIKEY RNE2T 21y LINB& | YR
ALISOAYSYya AYKFOoAay3d RARSNByRSOBHRPA Oy KSa0G 84
GKAOK ¢l & tAYiSHIPRBWEYSHIBISNAYSy@rad gAGK &adl of

a

CKS 2yfte ylridzNIffe 200dzNiMBugHad OA Y@Em I VA FBRASR
FTNRY (GKS R2NARI YAZR POMIYRASME | addzRSG OR Y R dzO
AYy@Sadasadl SR ¢ KSOKIBM VMRRMNSINAONE AQREVEOIE Y

~A A

Y dzRA 0 RFYIONBIS t 2f & OSNA RIS VIO SH SyHHRISOS$ 08 NI

MMy



[ KF LOGYS Dy #S &0 3+ a B 2 WBENBRIYBEKMILIA 68 OKSY

LISY Yy MBNE Ay @dSadesdl SR / KSYRDI Y| RABMD [ BNV A KESNE
O2y SROYY LR aeylR ¢ K&t STERW Y3 Yy SR Mmapy Lo2KdyaRS Uy RA )
I AINBSR2&LI2Kzy Ra LINS OA 2 dzatf28f eNISLINSEANI SR yT2RW 0 NG K/ &
OF (1% Y i RADPRONKSYDSNAE o1 & & dz3 DSchfi BTl K1 G O
I NE OKSYAOIf YIFNJSNRB"2F (GKS t2f @OSNARFS FI YA

O NH, O O NH, O
TCOeTCC e
169 170

¢ KS ydzRiA 8 NE QOIKY R | NI B SIR ¥ LIS G SN Td2SNYyBIANIG | oy a TN
0KSANI 0NE 2D FISWNHK NI &l NIYY DNBHA REBEENAFIA LGS NB & (
Aal [ KINES2 A0 o WARANB B Y (8tyd ali KRIAGKSWEIIMAR y3 oSy
KAIKSNI AYy GKS S33 YIa3SEESARRAONBYAS | A RSF SF 2
SioSO®Yy ySINIRDY iR AYyRAOFGSR (KIG (GKS ydzZRAOGI
LISOAUO ®NEB2aldl ayad

Qi

Qx

I KSYAOlIf Ay@Saedloezy

C2ft26Ay3a (KS SECOAHOF SHLBKEYSESRI yaASOTSNI f

G2 O2ftf SOlP IHKRSRABINIPAKAS Y &> o6dzi y2 FdzNIKSNJ AYR
CKSNBET2NBL OKSYAOLt Ay@Saoded@INDAIYS yO KRR @O §
FT2N (0 KOKRASBA VSELISNAYSyYy(Ga YR &dzoaSljdsSyidfe ¥
YR GKS ONHzRS SE(RI Otizt AgAPNBEKSRYSEKRR2t 23
TCO ELISNA {ySga 2oy vovE G NI Ol S Rdzaki BiR2 Y2 RIENKBHE A NBNI Sy O
2T 0 NEX BB B aRcH RS Y I O XM THBAJEIR S A NJ LINB RSSO0 WS R
CAIdINE ¢ KS ONHARSE SR Y Oib add H LISOUI N2 a GEFRNI A Y (
0KS LINBESYRQS O02YLRdzyREZ YSiplo 2B ROK I6RIISEH SNA 4 o

~ A s oA =2 4 oA -

RSGUSOUSR® ¢KSNBET2NBX y2 FdzNHKSNI LIJzZNAUOI a2y &



[ KF LOGYS Dy #S &0 3+ a B 2 WBENBRIYBEKMILIA 68 OKSY

¢tg2 2F GKS &AAE S$33 YlI&aasSa aLl sySR Ay (GKS 1 ¢
[fa{ X o0dzi & T2NJ bSda o%SITINAKR KA BHTANSMEAY 22 BT |

~ A s oA 2 s oA

AA3AYAUOIFIYyOS 46SNBE RSGSOGUSR Ay GKS OKNRY!Il (23N

¢2 AYy@SasadaliS KSGIKSNI | dzZa@N¥ IfIAdzyR & EE 28l & NE
KSRISGaKAS OA YSya 02ttt SOGSR ySIFN aStoz2dzNy Sz ! dza
02 Yo AYESIRNI Ol 61 & LidzZNA USSRy G GRIHEWE 6 R 3 NIKLUIKSD
TNI Oo2y o1 4 v Jil{X ¥ 3aI9REHEDFS | YRDRYSB 2FS (i KSBy W2
RAALI @SR A2ya O2NNBaALRYRAY3I G2 oNR2alGlaya

. daA@&SKdzad 5SALAGS GKAAZT (62 FNI GONEH YZWEKRI D &S €
baw aLISOINRAORMR »»Y VUIEKI YA O2NNBALRYRAyYy3

~ A s oA =2 s oA

GSNE RSIUSOGSR YR y2 FdzZNOIKSNJ LJzZNAUOFa2y 27F

1:905Aoo§+%
1:889.00(+
250000 1549, 00(+
1:867.00(+
1:879.00(+
1:895.00(+
20000071:791.00(+
1:853.00(+
17500(}1-809,00(4—
1:825.00(+

2250004

150000
1:767.00(+
125000-1L:795.00(+
1:881.00(+
1:921.00(+
1:933.00(+
1:863.00(+
1:396.00(+
1:334.00(+
500001 :364.00(+

100000+

75000+

W 'Wt i

250004 V
) |
i 4 HH‘ ‘ [ ‘ Ak LA A m A ‘\|\ L Db Ul L ‘ “ H| “
! T ALl bl AT [ U e )l S A 0 il L L L IIMM

o Mbluat

T i T B e L e s Bt Bt Bt B B B Ly e ey B T i T
0.0 2.5 5.0 7.5 10.0 125 15.0 175 20.0 225 25.0 275 30.0 325 35.0 375 40.0 42.5 45.0 47.5 rTin
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Figure69: Cytotoxicity of the crude extracts Geratosomaamoenum its eggs an@ysidea teawanui
against Hela cells using an MTT assay
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D. teawanui

260 g wet weight
4.4 g crude extract

C18 bench column
. Fraction 6 .
MeOH 100% Fractions 7-11

d UE
m Fractions 1-3

DCM/EtOAC (7:3)
Ergosterol peroxide 186
(3.1 mg)

Fractions 5-12

Figure69: The isolation procedure fargosterol peroxid€186) from Dysidea teawanui
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